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DIGITAL MICRODENSITOMETRI C ANALYSIS OF 
AERIAL PHOTOGRAPH IC IMAGERY FOR DETAILED 
SOILS MAPPING 
Tt Ho MACE 
Universi ty of  Wisconsin 
Much of t h e  a g r i c u l t u r a l  region of 
t h e  United S t a t e s  i s  s t i l l  no t  mapped with 
a modern s o i l  survey. A need e x i s t s  t o  
provide t o o l s  which w i l l  both expedite the  
s o i l  survey and place  the  survey maps i n  a 
d i g i t a l  form f o r  implementation i n  computer 
da ta  banks. Computer-assisted in te rp re ta -  
t i o n  of scanned a e r i a l  photography may 
provide an in termedia te  product which may 
be used by s o i l  surveyors t o  more rap id ly  
and accurate ly  d e l i n e a t e  boundaries 
between s o i l  polypedons. Moreover, the  
r e s u l t i n g  r a s t e r  format map may be e a s i l y  
encoded i n t o  d a t a  banks f o r  use i n  a 
genera l  land records system. Output maps 
from such a system may be generalized a s  
des i red  and produced a t  a s c a l e  convenient 
t o  the user.  The purpose of t h i s  study i s  
t o  i n v e s t i g a t e  means of producing an 
in te r im product t o  be used by f i e l d  s o i l  
surveyors a s  an a d d i t i o n a l  t o o l  i n  t h e  
mapping of s o i l  individuals .  
Color i n f r a r e d  photography a t  a sca le  
of 1:24,000 was taken by t h e  Department of 
Natural  Resources on 23 April  1979 over a 
s i t e  located approximately 5 kilometers 
west of Neenah, Wisconsin. The s o i l s  of 
t h i s  a r e a  a r e  formed i n  calcareous clayey 
g l a c i a l  till and glacf a1 lakebed sediments 
th ick ly  deposited over dolomite bedrock. 
The e n t i r e  a r e a  has been blanketed t o  
var ious  depths by aeol ian  s i l t .  P rese t t l e -  
ment vegeta t ion consis ted  of oak-hickory 
communities on t h e  uplands and sugar 
maples and basswood communities t r ans i t ion-  
ing t o  wetlands on t h e  lowland areas .  
Relief  i s  genera l ly  l e s s  than 20 meters, 
and topography is  gent ly  r o l l i n g .  Most 
r ecen t  g l a c i a t i o n  of t h e  a rea  ended 
approximately 10,000 years  ago. 
A 96 mm by 115 mrn por t ion from the  
c e n t e r  of one of t h e  co lo r  in f ra red  
t ransparencies  was chosen f o r  scanning and 
ana lys i s .  P ixe l  s i z e  chosen was 100 mp. 
The transparency and i t s  corresponding f i lm 
wedge were scanned through narrow band 
(10 m) in te r fe rence  f i l t e r s  centered a t  
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450, 550, and 650 nm. The r e s u l t i n g  
d i g i t a l  d a t a  ar ray was corrected t o  
a n a l y t i c a l  d e n s i t i e s  by a transformation 
matrix and t o  r e l a t i v e  l o g  exposures by 
reference  t o  t h e  f i lm wedge. 
A computer-assisted supervised 
c l a s s i f i c a t i o n  was performed on the  
corrected da ta  using an e l l i p t i c a l  t a b l e  
look-up algorithm. Input t o  t h e  program 
consis ted  of s t a t i s t i c s  from 37 t r a i n i n g  
s e t s  and a user-selected number o f  
standard devia t ions .  Eigenfunctions 
described t h e  locat ion of the  e l i p s e s  i n  
s p e c t r a l  space, and t h e  standard deviation 
inpu t  governed the  s i z e  of the  e l i p s e  f o r  
each c l a s s .  P ixe l s  whose values were 
included i n  two o r  more overlapping 
c l a s s e s  were c l a s s i f i e d  by means of a 
maximum l ike l ihood  c l a s s i f i e r .  Addition- 
a l l y ,  any p i x e l  whose values placed it 
more than 4 s tandard devia t ions  from the  
mean of t h e  b e s t  c l a s s  was designated as 
unc lass i f i ed .  
Comparison of t h e  r e s u l t i n g  color- 
coded thematic map t o  the  SCS d e t a i l e d  
s o i l s  map shows general  correspondence. 
However, t h e  c l a s s i f i c a t i o n  i s  much more 
de ta i l ed .  Therefore, map evaluat ion i s  
being conducted by ground study using 
s o i l  p i t s  and t r a n s e c t s  of s o i l  auger 
borings.  Preliminary conclusions ind ica te  
t h a t  t h e  computer c l a s s i f i c a t i o n  m r e  
accurate ly  de l inea tes  s o i l  s e r i e s  
boundaries i n  ba re  s o i l  a reas  than does 
the  SCS d e t a i l e d  map. 
A s i m i l a r  procedure was conducted on 
imagery over t h e  same s i t e  acquired on 
22 September 1978. Preliminary conclu- 
s ions  a r e  t h a t  f a l l  a s  we l l  a s  spr ing 
imagery a r e  use fu l  data  sources.  
Thus, one may conclude t h a t  t h i s  
technique may provide a useful  t o o l  f o r  
s o i l  surveyors i n  regions where f a l l  o r  
sp r ing  plowing exposes r e l a t i v e l y  l a rge  
a reas  of bare  s o i l  long enough f o r  
acqu i s i t ion  of photographic imagery. 
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